A FUAREE AT 1 — AL R 22k — 35 — 55 I

oA IR AOK B 02 5% 5 FR O IR B IZ B 5 1R 52
— My T BT 351 B X RSORS00 il 91—

WA=« P KB+ MEHEE " « (M B« VBRSSO + U3 « JF b

1. @LBIC

RS L is i iR &k - TEE L, o TEZ oML, WbiEgHL T, i/

BEHT DB, WMABEEITEZNE L0055, HEN2~3mmUToMH&D, h
Z [HEALBR ) Eho,

C OHUSALBRASETE, eI, Mihic RS N B A HIZ 0T, 2 OHE O HERTECIZ
WD (RS, 20~40 JIELL L TH B 2 &N, MFROUIRA SICL O SMITEN T 72 (flik
S, 1997), HEFIZH 3 2 HIELMEH SIS OO, D TRINCKATH 2 2 &0, KL o4k T
HBo L LEOHIT, FIARP A O L g i B BEEL % 12 5 &, [iHUC LIBT3 2 &
b, RSOt TH %,

NS OOFEATHT L, EPREMCT 25 e VBB OB L O Rk L L T
THOKALBR D X ST HATah7e TR & 72 B a[REPEDSE 2 o T & 72 (JUK, 1999), Z D ulfE
VEZJEIES B 72, KREUFEABOIIBENT 125 25 « )7 FdEh (LLF, 48P oy ER kI
iz stg & UCllt s tEn i, wEROKBEOE LR Z D Fig 1o KEHAE 3 KL %

W5 L TR 21T 5700 MBI, o X BLRERERE, REDA TR EREEMBEATHROE
FikTh 5,
HUKALB O E T HITE, KHAYORRIZLVIESo NI DOMNKIT 5, TN o DGHIE 4]

GFRELBEHEE T 0200116 71 F UM RIS K 1 -39-16

SLATRF RSP A R T T 036-8561 1t AR UAuL i ili X5y 3
MUK S T 034-8628 1 ARUL TR A = AT 35- 1
VG TENE RS T 027-0052 £ TRl aT 2141
RSB B AR T 438-0077 FRMILABIGIE IS 53- 4
COKBURTRR I A T 589-0007 KBRS AR il 2 T

U KBRS ALR € > 5 — 5CT 0 T 572-0814 KBURFEZE I disiti 1

+—7—F D REFLE (pore system formed by roots), R¥EF (traces of roots growth),

HOKHORMAE (puddling in ancient paddy), HE#EERE(A (opal phytolith),

IO X BTk (soil void imaging method using contrast medium and X-ray stereography)



VR ST I, DIROERAAM TS 2. T 2T, RMHLBOBIETRIEITT - T & 7okt
ERRIRHT (WLF, OP SMIT) 41 bIETF LT, 2 OREI LIahs SR AR 211 - 72

£, EEFEHE, LPES EOMBILABIUKINESUT S, 2ok ke P Lo KRS £,
WU X S THIET 3 2 812 Lise S OB & B OB 2 MY 5 2 2T, HEIFI
E (9 2,100 44D & RINHRRTIA ~ [UIBISE (K 2200 4D 12619 3, SO RIIEICHD 5
BOMORRERS Z & & L, £, MEBMIAAET B R0 (03 — 31f0, 15 fitkd) 12201 T
B2 AT L2

s, TR OJ#E THER ISUHAT, LFORETRING S, BB E X LR
I LEBBORM AT E LT, %722 OMBAATT 3 4lHkIY, ROENTHHE & MUk T 5 4P &
THHSNELDTHD, UL, AFFECBOTE, EWAEERLD b, KRR
HAZ WD BB RS T 0, WO WO S5 NI - 7 &BLEEZ SNIFH, <
NEMLS I EE L, ¥7, ARIOLET THEL &1 LIOMHLAOEMERIT 2 b0 &
LT, T & BV MBI BSE LT 30 Bh, 50 SIS T 3.

2. BE #x

1) JRAKHA

BURD /KM > 70 & LT, B, LEPEASMEEBMC UL TO 5 2 LM, ARERLE WIS 2
IO EREAT, —2I3, BAKAL & LT, Bzl ol Bl R K #iX) o
AMROME{CF KN AZRA LU, EERE LS FET, YV MNER L Th -7, ZOKIIT
i, I, & 217 Wl B AR SRR b T & fe, Rk Lo 4 g, #A, &R
Ufco HiF/KALIE 50~60cm T&H D, & 50cm F THHIL T, Lk (15~20cm %), TR
(E LB T O 10cm [E) RO FMOBYEAETT - 720 FURLL M Skt L7c@cldTdh - 720 Wil
B, EHIELERIRMM O ABEL 7 oy 78R 1217 - 7o R LD SIS ERD ik (K,
1995) iZ&k » 726

BAKAL & LT, shif KPR EMIVEL G v 7 —0 &K (HF+F) B CLikiae
AP @ 1KMAERAL, SANHBOOMEKERMKINT, PRV EETH 2, ZoKkINE
AR R 2 1R T - 72D b O 2 WA Lo, B SIUn& 289, APBEMEE TN EZ L, |
PEDIFEZTT » 723845 4 JIITER L& Lic, BB OFMEE TR, MR BB REEEMThh TE 7,
£ 1d, HmEs A%, tibicirbhic, fERIEEF 15em, 11 FORIKIZH) 10cm JET, IR
BLUOFHEELETSH -1

2) thEMXKH
WEPRE BN A A T, RS HIX E o 7 FHEXK Iz T Eh s, AAEERLEI -



TeDFEMXDOKHERBRTH S, M1 ICZ2DOMEEZBATRT, 1~ 304 fOKE, 435
BORE, REAETH B, Bio, FHEWEEZOWH?» o0 TEME, B 21TR U7,

AN, Zh o2 OWFREEEIC VLT, #ET 5, [0 &) &, LEoMEwEmzEe
K= X DLTH U RED M B TIZ L » THWT S 5, fELTREMAREENE G@khv) b 5,

[HERER ) 12> T, 37T, MEEQ992) R EMnd 2, RMHHTI I Ebh sy XY T
JELBETER O, Wilid S LBARME U, TEIZH S SERAR (2 CRERIR, & i@l
ELT, F£7z, KPFICEZ EEMAAELTHNS, KSR EImmUTOI ENZH, BHET
FzoRE++, +, TTERBS A, KEFHTOEmEY Y OMNAH (FE &id, K3k
RWIEMMAE SN TS, ++270, +A450, 4520 8/100cm* A0 IsHET 5, Bk, Zhds
BTROMETH A, BHUKHOIEL R TE LU ABRMEEEIN S Z 2RI E
T3, INESSIT, XHEETHSMIR MO FKEXILT 200, ZOWIEORED—>
Tbd b,

fla—a’ YEV V=)V &, WEZ&OERYOY 7 kAR (e 2T Ui, RET
AREEE++, +, TTERLI, JhIRBE—ERGETRED Fe)ofilicimiian s,

CiREREE ] (BT 3) 1d, KEESE—8 (FeCO,) DMERRLHALTH % (N, 1992),

Fh, (b BR2IRLAZT v L ZBOERIRIC, KiiiEddTH->T, BEREMLIZEMIC
WAN, FATICXOBITEHEAIB(T oy 7)) YT ATELR 1517 - 72,

¢, Wim i3y R RO 3 oK LEAEN T B, FHRTRLA LA, 28, 3 BMNNE
KMo fELTH B ED, CNFEFTORBETHSMISN TS, 1 HEEH L AOKLIEDOR

/
/
=

.
o

100
m

vy

s (£
[ et T g,
e B DA

1 BEBCE T 2 HA - o (B4 - [HREEA, 2002 £0]
Fig.l The location of soil survey and sampling points (4 points) in IKEJIMA site
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Examples of opal phytoliths isolated from study soils

12 Fan-shaped (Oriza type), 3 : Fan-shaped (Phragmites type),

1 Fan-shaped (non-Bambusoideae type), 5 @ Fan-shaped (Pleioblastus type),

6 Fan-shaped (Sasa type), 7 : Point-shaped (long type), 8 : Elongate (barley/wheat husk type),

9 @ Elongate (straight type), 10 @ Elongate (ridge tvpe), 11 : Festucoid (double type),

12 7 Fragment of rice husk, 13 : Chloridoid (Phragmites type), 14 : Panicoid (frill type),

15 @ Fragment of Oriza leaf, 16 : Orizoid, 17 : Panicoid (typical), 18 : Other short cell (tower type),

19 Bamb usoid (Pleioblastus type), 20 : Bambusoid (Sasa type), 21 : Sedge husk

1 +2+7:2nd-black laver, 13+ 14+ 16 « 18 « 21 : Under-2nd-black, 3«5« 10+ 17 « 20 : 3rd-black layer,
1+6+9+19: Under-3rd-black, 8 « 11+ 12+ 15 : Top soil of dry cultivated field
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A study on the traces of rice root growth remaining
in the Yayoi period paddy soils

— An application of the X-ray stereo-imaging method to Ikejima-Fukumanji site paddy —
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In the Ikejima site, the plow-layer soils and under-plow-layer soils of a Yayoi period paddy
or dry cultivated field were sampled without disturbing them. Traces of rice root growth re-
maining in paddy soils were found and analyzed by means of a new X-ray imaging method
using a contrast medium and stereography. With this new method, opal phytolith analysis on
these soil samples was conducted to support X-ray investigation.

The investigated paddy soil layer were the 2 nd-black layer, the 3 rd-black layer and their
under-layers. The 2 nd-black layer belongs to the mid of middle Yayoi period (2,100 yrs. B.P.)
and the 3 rd-black layer belongs to the final of early Yayoi ~ the beginning of middle Yayoi pe-
riod (2,200 yrs. B. P.).

The results of the study were as follows.

1) Evidence indicating a high probability of puddling and rice transplanting practice in the



2 nd-black paddy was recognized. This result was obtained from comparisons of traces of rice
root growth remaining in the 2 nd-black paddy with those in the present paddies. This result
reveals that the beginning of puddling and rice transplanting practice dates back to 2 or 3 cen-
turies earlier than previously shown.

2) The traces of rice root growth remaining in the 3 rd-black layer have been disturbed by
the 2 nd-black layer. This is because the 2 nd-black layer overlies on the 3 rd-black at an inter-
val of only 6 cm. Because of this, a clear conclusion on the 3 rd-black paddy was not gained.

3) In the Yayoi period paddy of this site, the traces of rice and other plants root growth
have been preserved in a fine state. The valuable applications of the new X-ray imaging
method in archaeological analysis are anticipated in the future.

4) In the dry soil layer, traces of root growth have been transformed and disappeared. The
1 st-black layer was in this state. Therefore, the X-ray imaging method for traces of root
growth should be applied in non-dry soil conditions.

5) The estimations obtained by Kato's survey method on the traces of root growth corres-

ponded well with X-ray imaging graphs.

Notice to observation on the X-ray stereographs The graphs were shot by using contrast me-
dium and X-ray stereography. Please use a pocket-stereoscope having about 2 magnifications
to observe graphs. The objects of shooting were 40 mm cube soil samples. Six samples were
taken from one sampling block soil. Detailed scale is shown on the right hand of graph. Upper
side of graphs are the direction of ground surface. Black lines or black portionsin graphs are
void imaged by infiltrated contrast medium. Black lines show traces of rice (or other crops)
roots growth.

2 nd-black layer was the plow-layer about 2,100 years ago and 3 rd-black layer was the plow-

layer about 2,200 years ago.





